An analytical procedure was designed that allowed investigators to determine the organization of the observed interpersonal behavior. Speech-pause behavior was taken as the basic structure of the interaction, and the relationship of looking and of movements of hands and head to this structure was determined.
INTRODUCTION
A pproximately 30% of depressed persons do not improve with pharmacological treatment (Klein 1980) . Early prognostic indicators that would predict therapeutic effectiveness and/or spontaneous recovery are needed. Previous attempts to determine possible predictors of treatment outcome have focused mainly on clinical characteristics and psychobiological measures (Bielsky and Friedel 1976; Paykel 1979; Klein 1980) .
On the diagnostic level, consensus exists that "endogenous" depressives have a better chance of improving on tricyclic antidepressants than have "neurotic" depressives. On the level of signs and symptoms constellations, strong evidence exists that within the endogenous type of depression the degree of psychomotor retardation (slowing down of thought processes and motoric behavior) is indicative of responsiveness to tricyclic antidepressants (Nelson et al. 1981) . Data on the predictive properties of measures of anxiety are contradictory (Bielsky and Friedel 1976; Paykel 1979) . As far as we know, only two studies have reported on prediction at the level of direct behavioral observation, description, and analysis. Ranelli and Miller (1981) suggest, for instance, that amounts of body touching (i.e., self-touching) during admission interviews are predictors of the response to antidepressive treatment with imipramine-smaller amounts of body touching predicting more improvement. In another study (Fossi et al. 1984) , no behavioral indicators of treatment responsiveness to tricyclics were found, although 110 different behavioral elements were considered. In the current study, a new attempt was made to predict improvement in depression on the basis of ethological methods.
Direct observation of the behavior that the patient displays during a clinical interview, observation that includes listening to the patient's vocalizations, contributes to the psychiatrist's judgment about the patient's thoughts and feelings. Behavior, vocalization, thoughts (inferred from language), feelings (inferred from expressive behaviors), and longitudinal course are the components out of which diagnoses are made. The relatedness of these components prompted us to examine whether the interaction of patient and psychiatrist during such an interview might provide to an investigator observable predictors of improvement. Various considerations went into the determination of the choice of the elements to be studied and the analysis to be employed. For one thing, several studies have shown that the subjects' speech and looking behavior are the core behavioral elements for the judgment of interpersonal behavior, or social skill (Conger 1981; St. Lawrence 1982; Trower 1982) . In addition, the relationship between verbal and visual behavior is important for the normal course of a conversation (Argyle et al. 1973; Kendon 1967) .
Within the framework of studies on social skill, Trower (1982) suggested that in the investigation of the deficits in social-skill processes, more em-phasis should be put on abnormal timing and monitoring of behaviors rather than on the search for unusual amounts of specific behaviors. A patient may exhibit behavior that differs in timing or monitoring from that of nonpatients while exhibiting no differences in the overall amount of the particular behavior. We designed an analytical procedure (Bouhuys and Alberts 1984) describing and quantifying the timing of various behaviors, such as looking, hand movements, and head movements, in relation to the speech-pause behavior of both participants of a conversation. As stated earlier, the clinical judgment of psychomotor retardation has been reported as predictive of treatment response (Nelson et al. 1981) . Thus, objectively assessed behavioral components of this clinical concept of psychomotor retardation (or agitation) may provide predictors of clinical improvement, especially if aspects of timing are considered.
Apart from observed behavior, some psychometric test measures of psychomotor activation (i.e., retardation or agitation) were examined for their predictive potency as to therapeutic outcome.
METHODS

Subjects
The behavior of depressed inpatients with a psychiatrist was observed during baseline, medication-free clinical interviews. Two different groups of patients were studied and subjected to different designs (i.e., experiments). In experiment 1, clinical improvement was predicted a posteriori over a period of over 2 weeks (n = 29) (Bouhuys 1984) , and in experiment 2, over 10 weeks (n = 31). The patients were included if they were diagnosed by an experienced psychiatrist as suffering from a major depressive disorder on the basis of The Diagnostic and S?atistical Manual III (DSM-III 1980) . The group of experiment 1 consisted of 23 women and 6 men [mean age 48 + 14 (SD) years]. The group of experiment 2 consisted of 23 women and 8 men [mean age 51 2 14 (SD) years]. During each patient's baseline interview, which was always conducted by the same, male psychiatrist, the degree of depression was assessed by at least two independent observers using the Hamilton Rating Scale for Depression (HRSD) (Hamilton 1967) . The interrater reliability on the HRSD was 0.97 (Kendall concordance coefficient 0.97, n = 28) (Siegel 1956) . A second individual interview with the patient was conducted after 2 weeks in experiment 1 and after 10 weeks in experiment 2. In the event that patients in experiment 2 were discharged earlier than 10 weeks, the interviews took place before discharge (range of experiment 2: 47-101 days). In these second interviews, the HRSD scores were measured again. Clinical change was assessed by subtracting the scores on the HRSD. On the basis of these differences, patients were classified as improved (HRSD 2 8 units) or nonimproved (HRSD < 8 units) ( Table 1) . (Hamilton, 1967) .
Patients were drug free at least 3 days before the start of the baseline interview. The 29 patients of experiment 1 were randomly assigned to three treatment groups. During a period of 2 weeks, they were treated with (1) clomipramine or (2) a combination of clomipramine and sleep deprivation or (3) a combination of placebo and sleep deprivation (Elsenga et al. 1983) . After 2 weeks of treatment, no significant differences were found in the severity of depression between the treatment groups, although many patients in each group showed improvement. The 3 1 patients of experiment 2 received various treatments during their stay in the hospital, according to their individual clinical needs: tricyclics, neuroleptics, nonpharmacological therapies, and combinations of these. All therapeutic programs started between 2 and 3 weeks after the first drug-free interview. Item 8 of the HRSD, retardation, and item 9, agitation, are both rated on a j-point scale. The interrater reliabilities on these items were 0.79 and 0.90, respectively (Kendall concordance coefficient). The mean baseline scores for retardation and agitation in experiment 1 were 1.2 & 1 .O (SD) and 1.3 t 1 .O (SD), respectively, and in experiment 2 were 1.1 ? 0.9 (SD) and 0.8 2 0.7 (SD), respectively.
Observational Measures
The patients had given their written informed consent for video recordings of the interviews (split-screen technique). Two cameras were placed in such a way that both the patient and the psychiatrist could be viewed frontally. During the first 15 minutes (experiment 1) or 20 minutes (experiment 2), various behavioral categories of both persons were recorded continuously by means of an event-recording system. Registration of events was carried out in different runs of the videotape with preservation of temporal relationships. Changes in behavior were digitally coded to a precision of 0.2 seconds. The following behavioral categories were recorded:
1. Sound Production (speech) by both participants. 2. Looking by both persons, i.e., looking in the direction of the head of the partner.
Hand Movements:
(a) Body-touching hand movements by the patient, i.e., movements with which the patient makes contact with any part of his or her body, such as touching or rubbing hair or face and manipulating the fingers. In experiment 2, a distinction has been made between intensive body touching [i.e., at least the forearm(s) and hand(s) are moving] and light body touching (i.e., only hands and/or fingers are moving). (b)
Object-touching hand movements of the patient, i.e., manipulations of any object within the reach of the patient (e.g., plucking or rubbing a handbag, chair, or adornment). Also, for object-touching hand movements, a distinction has been made between an intensive and a light form, according to the same criteria. (c) Gestures, i.e., movements intimately linked to the rhythm and/or the content of speech. 4. Head Movements.
(a) Yes-nodding. The presence was assessed on the basis of the content of the conversation and the frequency of the nodding. 
Data Analysis
In the analysis of the organization of the behavior, two methods were employed.
Method 1.
Behavior was studied in relation to speech-pause parameters. This method has been extensively presented elsewhere (Bouhuys and Alberts 1984) . In short, to allow the exploration of the time relations between behavioral elements and speech-pause behavior of patient and psychiatrist, four types of pauses are distinguished, namely pauses within speech of either partner (speech pauses) and pauses during the switches of speech of the two partners in either direction (switching pauses) (Fig. la) .
The anaIysis focuses on these four types of pauses and their preceding and following speech fragments. The sequence speech-pause-speech is called an episode. All speech-pause behavior displayed during an interview is subdivided into the four types of episodes ( Fig. lb: A, B , C, and D). The next step of the analysis is the description of the temporal distribution of other behavior over the four episodes. Figure 2 shows a model of the presentation of these distributions. The abscissa represents the time course of the four types of episodes. The hatched columns refer to speech of either person. Who is speaking is indicated above each of the columns. The distance between columns (within an episode) indicates the pause. This distance is pro- portional to the average duration of the specific pauses. The width of the columns gives the duration of the speech. The percentage of time that other behaviors (for instance, looking) occurred during the given episodes is represented on the ordinate. The fraction of episodes in which the behavior under consideration occurred at the specified time is indicated on the ordinate in Figures 3-6 . In the current presentation a selection of episodes of specific durations was carried out. Only the so-called long episodes will be considered, having a speech duration of 0.4 to 10 seconds and a pause duration of 1 to 3 seconds. A normalization procedure was carried out to account for the variation in duration of speech and pause fragments. The amount of looking by the psychiatrist was very high (96% percent of the observation time in experiment 1, and 87% of the observation time in experiment 2). Hence, looking behavior of the patients may be considered as patient and interviewer looking at each other. Method 1 has been carried out for looking and for the three types of hand movements.
FIGURE 2. Illustration of methods (see text).
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Method2.
The durations of the various behaviors relative to the observation time as well as their frequencies and mean durations were calculated.
Statistics
In experiment 1, Pearson correlations were calculated between looking and improvement. Comparisons between the groups comprising experiments 1 and 2, respectively, were made by means of the Mann-Whitney U test (Siegel 1956 ). For the method 1 analysis, group comparisons were made for the first, middle, and last moments of each episode. The significance level was set at p < 0.05 (two tailed).
RESULTS
Experiment 1 (Prediction Over 2 Weeks)
Looking. The distribution of looking during the baseline interview for improved and nonimproved patients is shown in Figure 3 . The figure shows the characteristics of this behavior from the left to the right; at the end of the speaking turn of the patient (episode pat-psych), the patient frequently looks in the direction of the psychiatrist; during listening to the psychiatrist (episode psych-psych), the level of looking is relatively high; at the end of the psychiatrist's speaking turn, the patient usually looks away (episode psych-pat); during the patient's speaking turn, an increase of looking about halfway through the pause is found, which may be interpreted as a check FIGURE 3. The amount of looking in relation to speech-pause-speech sequences (for the four types of episodes) during baseline interviews. Improved, n = 15; nonimproved, n = 14; *, p < 0.05. FIGURE 4. The amount of object-touching hand movements in relation to speechpause-speech sequences (for the four types of episodes) during baseline interviews. Improved, n = 15; nonimproved, n ;= 14; *, p < 0.02.
on the listener's response. Moreover, with respect to the two groups, patients already behave differently during the baseline interview. At the end of the episode pat-pat, patients who will improve show higher amounts of looking than those who will not improve (r = -0.47; n = 26; p < 0.05).
Other authors found that in normal subjects the ratio between the amount of looking while speaking and while listening was related to dominance, a high score indicating high levels of dominance (Dovidio and Ellyson, 1982) . For the group of 29 patients, the ratio of the percent of looking during the last 0.2-second epoch of the episode psych-psych and the percent of looking during the last 0.2~second epoch of the episode pat-pat was calculated and correlated with the degree of subsequent improvement (r = 0.55; n = 23; p < 0.01). This relationship illustrates that improved patients show relatively high amounts of such dominance. (See Price and Sloman; Sloman and Price, both in this issue).
Object-touching hand movements. Figure 4 shows the distribution of objecttouching hand movements (intensive and light together) for both groups of patients over the four types of episodes. Patients with relatively low amounts of object-touching hand movements at the start of their speaking turn, probably indicating low levels of arousal (Barroso et al. 1978; Mahl 1968) , have more chance of improving than patients who show high amounts.
Body-touching hand movements and gestures.
No differences were found between the groups with respect to the distribution of body-touching hand movements. Figure 5 shows the distribution of gestures. Again, the two groups behave differently during the interview; improved patients show FIGURE 5. The amount of gestures in relation to speech-pause-speech sequences during baseline interviews. Improved, n = 15; nonimproved, n = 14; *, p < 0.02.
higher amounts of gestures than nonimproved patients. These higher amounts probably indicate more effort to communicate (Freedman 1972 ).
Other behaviors.
The improved patients showed more yes-nodding than the non-improved ones, as assessed over the total observation time (method 2).
Experiment 2 (Prediction over 10 Weeks)
Looking. Figure 6 presents the distribution of looking for improved and nonimproved patients at the time of the baseline interview. No significant differences with respect to the amounts of looking could be established. However, visual inspection of these curves suggests a larger variation in amounts of looking during the episodes in the nonimprovers in comparison with improved patients. As a measure for this variation, the standard deviation of the amount of looking on the first and last moments of all four types of episodes has been calculated for each patient (n = 8 per patient). Figure 7 shows that this variation is significantly larger (p < 0.02) for nonimproved patients.
Body-touching hand movements.
With respect to body-touching hand movements, neither levels nor amount of variation over the episodes showed significant differences between the two groups. In contrast to experiment 1, in this experiment two levels of intensity of hand movements were differentiated. Figure 8 shows that the total duration of light and intensive bodytouching hand movements are not different for both groups of patients. However, a considerable difference exists in the proportion of light and intensive body-touching hand movements between the two groups. The ratio of du- FIGURE 6. The amount of looking in relation to speech-pause-speech sequences during baseline interviews. Improved, n = 18; nonimproved, n = 13. rations of light and intensive movements is significantly different (p < 0.02) between improved and nonimproved patients. Improved patients display relatively larger proportions of intensive body touching.
Object-touching
hand movements and gestures.
The distribution of objecttouching hand movements and gestures is not different for the two groups. The total duration as well as the frequency of gestures is smaller in improved patients than in nonimproved patients (both p < 0.05). Total durations of intensive and light bodytouching hand movements and their ratio. Improved, n = 18;nonimproved,n = 13; *, p < 0.02.
Head movements.
The frequency of yes-nodding is significantly larger in nonimproved than in improved patients (p < O.OS>, while the duration of the rest of their head movements is lower in comparison to improved patients (p < 0.05).
Retardation and agitation.
In order to answer the question as to whether the state of psychomotor activation of patients could predict improvement, correlations between the degree of retardation and of agitation, rated on the HRSD, and the improvement of patients was calculated for both experiments. In both experiments, neither retardation nor agitation could predict improvement.
DISCUSSION
On the basis of directly observable behavior, improvement after 2 and after 10 weeks could be predicted. However, considerable differences exist in the types of behavioral variables having such predictive potency, probably indicating that different underlying processes are involved. After 2 weeks, those patients are improved who seem to agree with the psychiatrist (as reflected in more yes-nodding), who show more effort to communicate (i.e., make more gestures) and display more visual dominance (look more), and who are less aroused (as expressed by less object touching) during the interview. They probably are the patients who have high expectations of their admission, the ones who are more likely to react to improve irrespective of the type of treatment (experiment 1) and/or to show spontaneous remission. Would this relatively fast improvement after 2 weeks predict the state of depression after 10 weeks? Within a single group, no scores related to depression are available yet that were assessed after 2 and 10 weeks; nevertheless, the current data do not support this suggestion. On the contrary, most data assessed after 2 weeks are not in line with those assessed after 10 weeks (looking, head movements). In fact, the two sets of data even point in the opposite direction (yes-nodding, gestures).
Improved patients were considerably less depressive after 10 weeks (experiment 2) than after 2 weeks (experiment 1) (Table 1 .) Therefore, prediction over a lo-week period is more relevant with respect to clinical practice and is considered now.
All behaviors observed result from an interaction between two persons. Various behaviors have regulative functions for or contribute to such interaction (like looking, yes-nodding, gesturing), whereas other behaviors are presumed to serve the regulation of the arousal state of the individual (e.g., body touching) and are probably less essential on the interactional level. The results are now discussed from this point of view.
Looking serves various functions in the interaction between people (Kendon 1967) . For these functions to be realized in experiments 1 and 2, variations of levels over the various episodes are likely to be necessary (Bouhuys and Alberts 1984) . In other words, variation in levels of looking is at least partially determined by the actions of the partner (the psychiatrist may for instance speak or keep silent). In the current study, this variation is small in improvers, which suggests that these patients are relatively independent of the actions of the psychiatrist. In other words, their behavior is relatively context independent. Also, other behaviors contributing to the interaction occur less during the interview-gesturing and yes-nodding, for instance.
Both behaviors probably indicate less involvement in the interaction.
Hence, on the one hand, behaviors that contribute to the interaction occur fess in patients who will improve. On the other hand, behaviors that probably serve the regulation of arousal states occur more in improvers; these individuals display high levels of intensive body touching and more head movements.
One may presume that this behavioral description of improvers reflects the global clinical concepts of psychomotor activation. No correlation data between retardation or agitation and directly observable behavior are available yet. However, it was shown that neither retardation nor agitation could predict improvement after 10 weeks.
On the global clinical-judgment level, these results seem not in agreement with other studies, in which the degree of retardation is found to be predictive for improvement on tricyclic medication (Paykel 1979; Nelson et al. 1981) . Because of such matters as the large differences in procedures and the lack of significant information in the other studies, the discrepancy between these studies and ours cannot be explained.
No unequivocal data have been reported on the predictive ability of measures of anxiety (Bielsky and Friedel 1976) . Supporting evidence that improvers are in states of higher arousal (as shown by more body touching and head movements) can be found in the study by Robin and Langley (1964) . According to these authors, responders to imipramine had high anxiety and emotional-lability ratings in comparison with nonresponders. Although in the current study more intensive body touching was indicative for improvement, in the Ranelli and Miller study the opposite was found, responders to imipramine showing less body touching than nonresponders (Ranelli and Miller 1981) . On many points, the Ranelli and Miller study and our study are not comparable. For instance, Ranelli and Miller did not distinguish between two forms of body touching. In the current study, the intensive and light forms of body touching show opposite relationships with improvement. Hence, differences between the two studies in fraction of intensive and light body touching may account for differences in results. Also, in the Ranelli and Miller study, prediction over a period of 6 weeks was studied. In the current study, prediction over 2 and 10 weeks was studied, revealing different results between the two periods of time. Hence, differences in these periods also may account for the discrepancies found between the two studies.
In conclusion, evidence is presented that improvement of depressed patients could be predicted over periods of 2 and 10 weeks on the basis of ethological methods of directly observable behavior. Global clinical judgment of psychomotor activation, a method frequently used by clinicians, had no predictive potency. After 10 weeks of clinical treatment, consisting of such modes as psychotropic drugs, occupational therapy, and socio-and psychotherapy, those depressed patients improved who showed less interaction and a higher level of arousal during an interview shortly after admission.
